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This invention relates to a machine for wash- 
ing engine blocks or other mechanical parts. The 
necessity for efficient, automatic apparatus for washing 
parte in mass production industries is assuming continu- 
ally increasing importance. There are a number of 
reasons lor this in addition to the general tendency 
tov/ard a higher degree of mechanization. For one thing, 
many types of modem machinery, such as automobiles, 
include parts held to closer tolerances so that the 
presence of even minute quantitites of soil or cirt cause 
excessive wear. In addition, the development of improved 
cleaning compounds makes possible the cle.-minc of ;..arts 
with liquid at room temperature provided the clt-aning 
apparatus is arranged to rive maximum efficiency in creating 
a sprny of the cleaninn lic,uid over all portions of the 
part being cleaned vdth sufficient force to. remove the 
soil or other contaminating material. 

The present invention is described as enbodied 
in a po-,:er washer especially adapted for washing automobile 
engine blocks. The apparatus carries the engine block 
which is to be washed through multiple stage washing and 
rinsing sections. While the block is passing through 
these sections, the washing liquid is caused to impinge 
upon the block at high velocity by a series of jets which 
are successively directed at different portions of the 
outer surface of the block so as to remove all of the 
contaminating soil or other material. During this wash- 
ing actio.4, the block rotates continuously so that sU 
portions of the block are e^sed to the spray of liquid. 
In addition, the washing liquid is forced into the internal 
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^ portion of the engine block under high pressure while 
the block is being rolled or tumbled, so that heavy 
residues within the block are not only washed loose 
but caused to fall out of the block. This is important 
particularly in the initial washing steps of an engine 
block because large pieces of foreign matter, such as 
Wires. from foundry casting and coarse sand, nay have 
accumulated in pockets in the casting. Again, in the 
rinse section, a similar tumbling action provides maxi- 
10 mum drainage of any liquid that may be held internally 
within the blocks. 

The various features, aspects, and objects of 
this invention will be in part pointed out in and in 
part apparent from the following description of an engine 
block washing machine embodying the present invention, 
considered in connection with the accompanying drawings, 
in which; 

Figure 1 is a diagraa-natic side view showing 
the arrangement of the washing, rinsing, and drying 

' 20 sections ; 

Figure 2 is a partial elevational view of the 
block-rotating platform of the machine shown in Figure 1; 

Figure 3 is a sectional view taken along line 
3-3 of Figure 1; 

Figure U is a perspective view of one end of 
the engine block carrier which supports the block and 
carries it through the washing machine; 

Figure 5 is a partial perspective view showing 
the locking arrangement of the block-holding fixture; 
30 Figure 6 is a top view of the engine block 

carrier; 
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^ Figure 7 is a side view of the engine block 

carrier showing the track and tumbling means; 

Pig\ire 8 is an end view of the engine block 
carrier; 

Figure 9 is a partial side view of the engine block 
carrier; 

Figure 10 is an interior view showing the arrangement 
for internal flushing of the block; 

Figure 11 is a partial longitudinal sectional view 
10 through the machine showing the conveyor arrangement in the 
internal block-flushing section; 

Figure 12 is a perspective partially exploded view of 
the apparatus for flushing out the interior of the block 
while the block is rotating; 

Figure 13 is an elevational view of the apparatus shown 
in Figure 12 with parts cut away to better illustrate the • 
construction; 

Figure 1^ is a sectional view of the internal flushing 
apparatus shown in Figure 13; 
20 Figure 15 is a partial view taken along line 15-15 of 

Figure 1^; 

Figure 16 is a partial sectional view showing the valve 
means by which the flow of cleaning liquid to the internal 
portions of the block is controlled; 

Figure 17 is a partial sectional view of the manifold 
system showing a check valve in the delivery system for the 
high pressure pump; 

Figure 18 is a sectional view showing the conveyor chain 

and its associated track; 
30 Figure 19 is a sectional view showing the hollow trunnion 

of the block-holding fixture as supported 
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by the conveyor chain; 

Figure 20 is a longitudinal sectional view illus- 
trating a part of the conveyor chain caro'ins a trunnion of 
the laock-holdlng fixture; and 

Figure 21 is a perspective view of part of the 

conveyor chain, 

As shown in 'ifure 1, the engine block 2 which is 
to be washed enters the washing machine from the left. Ordinarily 
this block will be received from a conveyor on which the blocks 
are positioned in end to end relationship. The blocks are re- 
received on a platfom, diagrammatically illustrated at h, and are 
pushed by a hydraulic cylinder 5 over a scries of rollers 6 to be 
received upon a turntable 8 positioned at the end of the washing 
machine. The turntable £ is rotatabl;/ mounted and is arranged 
to be rotated throuph 90* by a hydraulic cylinder 12 (see also 
rigure 2) so that the block 2 is positioned transversel/ of the 
direction of its oath throufj) the washing machine. V»hile the 
block is in this position it is clamped automatically into a 
block holding fixture 18 which is supported by a continuous 
conveyor chain 22. This fixture lifts the block vertically, 
being guided by guides 23, to the upper portion of the washer and 
carries it along the path indicated by the conveyor chain 22 in 
Figure 1. 

As the block moves up vertically from the turntable 8 
it begins to be continuously rotated after it has been 
locked into the fixture 18. It rotates all the while it passes 
through the machine until after passing over the sprockets U 
at the far end. After the block has passed a first pair of idler 
sprockets a» it passes beneath a series of jets 26 which spray 
water or other cleaning liquid under substantial pres8ur« upon 
the outer surface of the block. As the block is passing 
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through the washinp kection of the machine, diagrajanatically 
indicated at 28, the in emal openinfis in the block are 
flushed out. while the block continues to rotate, thus thoroughly 
cleaning the interior portions of the block. This internal 
flushing action takos place in the area indicated at 32 in riguro 
1. The outer surfaces of the block are then further washed 
by additional jets 26 (as shown in 'inures 1, 3 and ll), after 
which the block passes throunh a tunnel area, eenerally 
indicated at %, and enters the rinse area 36. V.hile 
passinf through the rinse area the block is continuously 
tumbled or rolled about its longitudinal axis while the 
. block is rinsed by neans of additional jets 26 (not shown 
in t inure l) distributed throughout the rinse section, 
l-he l:lock then enters a do'ing section 38 in which the 
block is subjected to a blast of warn air supplied by 
a blower U2 during which tine the block continues to be 
tumbled so that all surfaces of the block are thoroughly 
dried. 

The conveyor chain then passes over two idler 
sprockets LU and thence carries the block downwardly, being 
guided by guides 45, and delivers it to a table /»fc, alter 
which the block is rotated 90', by any suitable mechanism, 
so that the blocks leave the washing machine a^ain in end 
to end relationship so that they can be conveniently carried 
alonp. a continuation of the conveyor line by which the 
blocks were delivered to the washing machine. 

The holding fixture 18 then returns with the 
conveyor chain back along the lower portion of the washing 
machine to the entrance. where it receives another block 
and carries it again along the same path. It will be 
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unfleriitood, oi' course, that the conveyor chain 22 carries 
a nujnter of block holdinf fixtures which, for example, may be 
spaced at intervals of three to six feet alonr the conveyor 
chain, but only one of the blooholdii.g fixtures will be des- 
cribed in detail. Two blowers, UQ and 52, comunicate respec- 
tively vrith the washing; staif.e 2fi and the rinsing, stage 36 for 

removal of fumes* 

In order to remove the soil and other material which 
accumul;!tes in the wash chamber 2^, which is filled with 
cleaning; liquid to the depth indicated by the line 54, a sludge 
conveyor, diaKrammatice^lly indicated at 5^, is arron(:.ed to re- 
move the sludge from the bottom of the tank in the wash section 
arid carry it into the tunnel % fron: which the sludtte is dis- 
posed of in any desired manner. This slud^:.e conveyor is con- 
ventional In construction and coes not fonn any part of the 
present invention and accordingly is not shown or described 
in detail. 

i-igure 4 is a perspective view showing- one end portion 
of the block holding fixture 16. The two end portions of the 
block holding fixture are symLietrical and accordin£:ly corres- 
ponding parts on the opposite end are indicited by correspon- 
din/j nianrrals followed by the suffix "a"-, 'ihe block holding 
fixture is supported by two hollow trunnions 58 and 58a (see 
also Figure 6) which is connected to end frame members 60 and 
60a respectively. The two frame members 60 and 60a are connected 
tOr ether by a cylindrical cross member 62. 

As shown in ngures 11, 19, 20, and 21 the conveyor in- 
cludes two chains 22 and 22a of the link and cross-pin type. The 
hollow trunnions 56 and 58a extend out through the links of the 
chain passing centrally through ]>airs of links mid-way between the 
respective cross pihs. The diameter of the trunnions at the points 
where they pass through the chains is less than the outside diameter 
of the spacing sleeves 59 surrounding the cross pins 61 of the chain 
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i«^,.<r-s 65 for hoitliiu; 
= t -K iro v.eldfert to sleeve bcarin..s o? 

the tnmnions 5C 58a- 

.1,1. of tto f»« '■1= l""""" • 

,„..„„ n-ho other irwiii". 5e« 

,l„e tl». d«»ir«.a t»l.ll..i; .-.cL-.o,,. 

. ihorrto ronnlnf, l,.l"Oen e"l<"== 23» 

Aij shovm in Ht.ures 1, 10, 

Tne end rr»nio member carries ^ 

4-^„n, «hf end frame inemi'tr WJ, 
.... CO ex. ending do,.:nv,ardly and lnv,ardl,' fro. the 

j-.lock suprortlnf! pads tti 
V, of v>,ich hn= « eUort extension carryiT.,, Hock .up, 
e.icn oJ v.nacn n.i- i-Aock suppor- 

K^.v, the enrlne block rests. Ihe I'locK r 
and 70 resncclAvely on which the enf.in 

„e enc.,.. ^Xoo,,. ^^^^ ^^^^^^ 

GU and £6 «rc ccnncctnd together o, 

• .s,M»v for the framework. 
ra,,iditj for tne holding 

In order to lock the block in position in 

th.t it will not be dislodred when the frame IS is 
fixture 18 80 that .it wlii no 

^ .p~-t « P— — — 

,„,.e. ...o open.^ . o. «e eo..e UoeU . a. to h^ 

Lt,:. o, ...o .....e. ,.e ..OK.. >o .e e. 

, ^^oQC bar 78 cxlondanr be- 
of .n 7t. that is pivotally mounted on . cros- 

..cea f... two block «ur..<.rtinr «-bers C/. and 66. *^ov«.cnt 

of the locking nnfK^r is- , rcouccu 
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of torfle arraiifscment comprjsinr a pair of parallel 
links 80 and 82 pivotally connected at one end to 
opposite sides of the am 76 and at the opposite end 
to on operating: am 84 which is rigidly connected to 
a shaft 86 rotatahly supported in bearing: mcnbcva 68 
and 90 which are secured to the end frame member 60. 

The outer end of this shaft 86 is keyed or 
otherwise rigidly secured to a latch member 92 which, 
when the en/^ine block is positioned on the frame 18, 
10 is locked in position by an L-shaped lockin/7 member 9^ 
(see also Fifure 5). The locking member 9'*' carries 
a block 96 which in the position shown in Fi^^ures 4 and 
5 holds the latch member 92 in locked position with the 
finf',er 7^^- engaging the openin,^ in the enj-rine block. 

In order to release the block from the fix- 
ture 18, a cam extension 98 on the lockinrr member 9^ 
is moved by a cam, indicated dia/^rammatically at 100 in 
Figure 8, in the direction of the arrow 102 in Fi/]nire 
5. A second cam member, indicated dia,<-rammatically at 
20 10k in Figure 9, cooperates with a roller 106 on the 
latch member 92 to move one end of the latch member 
in the direction indicated by the arrow lOG in Fi/rure 5. 
This movement of the latch member 92 rotates the shaft 
86 an arm to operate the toggle and move the lock- 
ing finger 7^ to the nosition indicated in Figure 9» 
A spring 110 shown in. Figure 5 normally holds the lock- 
ing member 9^^ in locked position and returns it to 
locked position when the force of the operating cam is 
removed. 

30 In operation, when the frame 18 moves upwardly 



-9- 



- 3.0 - 



66926 2 



around the pUtfon.i ar. d^oMn in Ficurcs 1 nnd 2, the cr.n 100 holds 
the locking ncnbcr 9/v in uoLockod position ns the block 2 is lifted 
upv^irdly by the franc IC, and the rigid lever 111 nins xvithin the 
guides 23?- to prevent rotation of the fr.-. ic 18, wiiilc a lockins can 

112 strikes the roller 106 end moves the lockin,- Tin-cr 7U into enrr/^Go- 
mcnt vath the encinc block. The lockinc ncmber 9U is then released and 
the spring 110 returns it to locked position thus fimly clarapinr, the 
engine block 2 in the frf^me 13. The hoUovr trunnion 5G is connected 

to Uie conveyor chain 22 as best chovm in Ficuros 18, 19, and 20. The 
end of the tninnion 5G extends throurrh a special linlc member in the 
chain 22. This chain 22 strr.ddlec the upper edge of a track lU 
i,hich e;*ends throushovt the Icn-th of the path of the chain 22 throu/;h 
the vrshinr., rinsinf., and drying sections. The track m is supported 
by a liquid supply mrnifold 116 (see also Figures 10 and 11) vAiich 
supplies cle.?nia^ liquid to the jets 26. Throughout the p"-th of the 
conveyor chain, except vjhere internal flushing of the engine block 
is bcin,': provided, the conveyer chain is sunoounted by a ridde neinber 

113 of L-shapcd cross Gection \^iich is secured to the liquid supply 
mnifold 116 or other suitable supportin,- nember. Corrcspondin/5 tr.'ick 
arran,':c:rtonts r.re provided on each side of the v/r.shcr to support the 

trunnions 5«i and 5oa. 

In order to provide the rotary motion of the frame 16 cis 
it progresses through the stages of the vnshor, a series of rollers 
120 (see Figures 10 and 11) are supported by pins 122 mounted on an 
angle iron 12/^ oAcnding invcrdly from the manifold II6 along ono 
side of the vr-shor. These rollers 120 are spaced apart by 
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distances correopomlinr to the spacirif^ of the teeth 
in the sprocket 6'^ so that each succeedinr roller 120 
is enraged by one of the successive teeth of the 
sprocket 6k, thus causing the rotation of the frame 18 
as it moves along the track 11^^. The manifold ll6a 
along the opposite side of the washer is similar in 
all respects to the manifold 116 but is not provided 
with rollers" 120. 

In order to provide the internal flushinr of 
10 the block, a hollow jet supply member 126 (Figure 'l) 

is supported by the cross member 60 and is connected to 
the opening? in the hollow trunnion 58. The inner end 
of the ^et supply member 126 is covered by a face plate 
126 havin/:i; a number of openinz-^s 130 which are positioned 
to correspond v/ith openin/rs in the end of the block 2 
which lead to the internal cavities of the block which 
are to be flushed with cleaning liquid. The liquid 
enters the trunnion 58 under hir^h pressure and is sprayed 
from the openififts 130 in the form of hi^h-prcssure jets 
20 into the openings in the block. It will be understood, 
of course, that a corresponding jet supply arrangement 
is provided on the opposite end of the frame 118 oo that 
cleaning liquid simultaneously enters each end of the 
block being cleaned. 

The arrangement by which this cleaning liquid 
is forced into the hollow trunnions while the block anA 
frame 18 continue to rotate is best illustrated in 
Fi/^ures 12 thirough 15. Because similar water supply 
arrangements are provided on each side of the washer, 
30 only the supply arrangement indicated on the right-hand 
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si-io of 1-ifiure 10 Ml »>o described in deteil, it bcinfl undcratood 
th.t. . corr.anondint: arr.: p. ovioed on the opposite side of 

the v;aiiher v.herc U.c coriospondinG parts are indicated with .droilar 
reference ci-aractcrs follov.ed by the suffix "a". A larye sp.-ockct 
wheel 132 is rotatally supfortoJ on a stationary shaft 13i. which is 
supported by a ba»o 136 secured to a hiG" pressure n«nlfold ZX) at one 
oide of the washer as best shown in Kii^ure 10. The position of this 
shaft 1% with rer.pcct to the conveyor chain 22 is best r.hown in figure 
11 v,here it will l« noted that the chain 22 follov-s an arcuate path, the 
center of which corresponds with the position of the shaft 1%. 

When the trunnion SPa reaches this portion of the path, it 
cnaaaes one of the notches in the poript.ery of tl-.e sprocket 132 (Ficure 
U) and thus rides around the periphery of the sprocket beinc held in 
position between the te.th of t.-.c sprocket and the opposlnf. surface of 
the track UU. At the time the trunnion 56a eneages the sp«-ockct 132 a 
nozzle 136 is noved forwardly and engages the end of the trunnion 56a 
at which time cleaning liquid is caused to flow tJ.rouch a central opening 
lUO in tl,c shaft 13/. downwardly th«.uch a lon,;th of flexible hose IW 
and throuch the noszle 136 into the hollow trunnion -56a. 

The nozzle 136 and hose U2 are pivotally supported for rotation 
about the shaft 13/. so that as the trunnion y^a follows around the 
periphery of the sprocket 132, the nozzle 136 moves through r. oorre- 
spondin^; arc r.o that cleaning liquid is continuously fed into the ir.tcrior 
of the block 2, f«,.n »>oth ends. Amonc the advantages of simultancounly 
injecting, liquid f.on, b^th end» is that it thoroughly deans the trar.s- 
verse passages as well as the longitudinal passages in the block. We 
have found that where the injection is from only one side the liquid 
tends to shoot through the longitudinal passages and tx, ndss the trans- 
verse or side passages. 
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The nozslo 136 is supported) by a pair of 
s?*clG arm members 144 nnd 146, best shov/n in Figure 12, 
w>>icb are mounted on nivot^ 148 nnd 150 (Piguro 13) 
prolectinp. from opposite sides of a valve block 152 
w>'ich carries the pivots 148 and 150 and which is 
provided with a central bore throus:h which the shaft 
134 extends. The Side members 144 and 146 extend also 
on the opposite side of the vnlve block 152 whore thoy 
support a second similar noazle 136. The nozr.le 136 

10 is connect^:d by the Jiose 142 to a suitable fitting 154 

on the valve block 152 while the opposite nozzlo 
assembly 136b is connected by a hose 142b to a valve 
fittin.r. 154b on the opposite side of the vc\lve block 152, 

V/ithin the valve block 152 the stationary 
shaft 134 has bore 156 exuen'Unc dovmv/ardly from the 
central opening 140(. This bore 15G desirably extends 
over an arc of approximately 70 or 80 de.f^reos. As will 
be seen best from Fir^ure 16, cleaninr-; liquid v/ithin 
the openinr; 140 in the shaft 134 is permitted to flow 

20 outwardly throu.n:h only the lower opening In the valve 

block and then only durin;?; the time that the openin;^ in 
the valve block is traversinr^ the '70 to 80 degree arc 
corresponding to the radial opening into the center of 
the shaft 134. 

In order to control the engtagoment of the 
assembly carryinr^ the no2/:le 136 with the end of the 
trunnion 56a, a cam roller 158 is supported on the rear 
of the nozzle 136 and is arranged to ent^r,f^o a cam member 
160. The cam 160 is formed of an arcuate ly-shaped rod 

30 extendi nf- part v/ay around the base 135. The cam roller 
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158 movos alon-: tho adjacent surface of the cam member 
160 Into that portion of the arc where the noxxle 138 
is to be moved forvmrdly Into onGncroment with the 
trunnion 58a, the cam member 160 is curved outwardly 
in the direction of the trunnion 68a, and thus provides 
the desiircd cammin.'?: action. This portion of the cam 
member 160 is best shown in Figure 15. 

In order to provide a substantially v/nter- 
tif-ht connection v/ithout the maintenance of precision 
toler<5nces, tho cam member 160 is spring; supported so 
tbnt the nczzle 136 is urr.ed with resilient pressure 
n-n5nst the end of the trunnion 58a irrespective of 
miner dimensional variations. To accomplish this, the 
lower portion of the c^m member 160 is v;elded to a 
supnortin.f^ plate 162 alonr; the arcuate ed--e of this 
plate. The plate 162 is In turn supported by a pivotally 
mounted rack comprising: a lower cross member 164 and 
opposing side arm membors 166 and 168 oxtond'ng upwardly 
from the cross member 164. The upper ends of tho mem- 
bers 166 and 168 are pivotally supported on a rod 170 
v/hich is welded or otherv/ise secured to the base 155. 
The cross member 164 carries a pair of sprinr'^ receivinq 
cups 172 and 174 v/hich receive the ends of two compression 
sprinpis 176 and 178, the opposite ends of which are 
positioned in similar retaining cups 180 and 182 supported 
by the outer frame of the v/ashing machine. Thus, the 
nozzle 136 is forced by the springs 176 and 178 into 
firm contact with the end of trunnion 68a, even thourh 
the successive trunnions may have somewhat different 
dimensions • 
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It will be apparent that the nozzle assembly 
136b, carried on the opposite ands of the side arms, 
operates in a similar manner, and that these tv/o nozzles 
136 and 136b operate in succession, one after the other 
as each of the succeedinr en.-inir, holdin.'- fixtures engac^es 

the sprocket 132, 

The cam membcir 160 is provided v/ith cam exten- 
sionn 134 ^'nd 186 which are welded or ofcherv/j.se rigidly 
secured t'^ the frame o*" the v/ashinr- machine, thus pro- 
viding? -u3de surfaces. for the approach of the o^m rollers 
158 and 15Sb to and froi^i the cf\m memb'^r 160. The sprocket 
132 is rotated continuously by the movini- conveyor chain 
22 and is provided with teeth IGO which en-.'-.-^o the chain, 
The surf-'^ce of this cam, hov/ever, is cut away 9t spaced 
int^^.rvals as at 190 to receive the trunnions, as host 
shown in Fi'r;ures 12 and 13. The block holdin:: frames 
13 arc spaced alonp; the conveyor chain by a distance 
equal to one-half the circumference o^^ the sprocket 132 
so thiit the nozzles 136 and 136b aro in position to en.c:n^e 
e^ch of the success: vo trunnions. This wash assembly is 
identical on each side of the washer so that cleaning 
fluid is simult.-^ineoualy injected into each end o'' the 
eno:5ne block. It will be apparent that minor modifications 
in the structure will be made dependinn; upon the construc- 
tion of the parts to be washed, and that the jet openings, 
such as the openings 130 in the face plate 128 of "^i^ure 
4, will be positioned to correspond to the openings in 
the part to be washed* 

The manifolds 116 and 116a are supplied through 
pipes 187 and 187a from a centrifugal pump 189 driven by 
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V-belts from a large motor IVl supporbed on a pivotolly 
mounted brickct 193 to enable belt tension adjustment. 
In order to provide efficient flushinr. of the interior 
of the engine blockr. or ot her parts which are to he 
waiibfid, tl:o liquid suppli'vi to the fluohinr, jets through 
the trunnions 5S and 5Ba is under increased pressure 
over that provided for the :ipray jets 26. To accomplish 
this, a supply manifold 192 is connected at opposite ends to 
the supply inanifoldij 116 and 116a, and is connected to the 
input of a ccntrifuf:al pump 1% (Figure lO) nwuntcd In the 
upper portion of the washing machine. This pump is operated 
by a motor 195 connectuci to the pump through a bo.lt 197. 
This pump 19/* is arranged to deliver t!ie cleaning; liquid 
under the increased pressure throuch a pijie 196 tliat is 
connected by means of pipes 19B and 200 to the shafts 13/fa 
and 13/* of the respective block inlcrlor flushing; assem- 
blies. Alt.irnatively, the low pressure staj^e of thin type 
of pump can be cor.noctcd to supply the manifolds X\o and 
116a, and the rich pressure stage of the pump be used 
for supplyint- the ixitatable interior flushing devices 
shown in Kifiures 12-16. 

In order to prevent the flow of wat>er through 
the nanifold 192 from one of the supply manifolds 116 or 
116a to the other supi.ly manifold, suitable check valves 
are positioned in the manifold 192 on opposite sides of 
the pump 19/.- Such check valves may be formed, for 
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" example, by simple pivoted sheet metal /;;ntCR, such as 
the one illustrated at 202 is Pi/rure 17. In thic view 
it will be noted that check valve 202 is arriinfred to 
permit clnanjn^ liquid to flov; from the manifold ll6 
into the hi/rh pressure suuply manifold 192, but v;ill 
not permit a reverse flow of the clenninf: liquid. 

It will be noted that the supply manifolds 
116 and ll6a are formed of two sections of channel iron 
which are welded in face-to-face flanre-to-flan,r:e re- 

10 lationship, as indicated at 20^ in Figure 17. These 
liquid supply manifolds 116 and ll6a, which extend 
lonfci tudinally throughout the entire len/n;th of the wash- 
ing machine, serve as structural frame members for the 
machine, and at the same time provide a convenient 
conduit for the delivery of the clcaninr: liquid, thus 
eliminatiniP; the need for extra plumbinft throuirh the 
len^rth of the rnachjne. Moreover, the flat nurfaces of 
the conduit permit distribution pipes:, r>uch an the nipes 
206 in Fi/[ture 11, to be readily connected at any desired 

20 point to the manifold merely by drilling: a hole in the 
manifold and welding a fitting, such as those indicated 
at 208 in Pipure 11, to the outer, surface of the mani- 
fold, V/ith this arrangement as many spray jets 26 as 
desired may be fitted onto the manifold and may be 
positioned both above and below the conveyor chain 22, 
or the jets may be positioned on the upper side of tVie 
conveyor chsiin 22. 
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From the foreo:oin/^ it will be seen that the 
washing machine described herein is well adapted to 
obtain the ends* and ob,1ccts hereinbefore set forth and 
that it can be readily fabricated from easily available 
parts by well-known fabrication techniques. It will be 
anparent that the apparatus will be mofldied in accord- 
ance with the desirability if the parts which are to be 
washed, and that the scope of the invention in its 
broader sense is not limited to the washin.^: of particular 
tynes or shapes of parts except as set forth in the 
following claims. 
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TIE EIIDODIl'SnTS OF THS IKVEfTTIGII III VmiCH EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CUIMSD ARE DEFIED AS FOLLa/S: 

1. A parts cleaner for cleaning manufactured parts having 
interconnected internal passages with open ends at opposite sides 
of the parts, such as internal combustion engine parts, including' 

a plurality of parts-holdin(^ fixtures each arranged to hold a part • 
therein in a predeternined position, each fixture including a' pair " 
of spaced hollow fluid supply members having fluid-deliver;- open- 
ings ad.ipted to be positioned closely adjacent to the respective 
open ends of the internal passafres at opposite sides of the part 
for delivery under pressure into the internal passages, said pair 
of fluid supply members fominp, a pair of hollov/ trunnions for the 
fixture, conve:»'or means for moving said fixtures alon^ a prcdctcr- 
rdned path, means for revolving each fixt;ire about the trannions, 
a pair of movable fluid delivery conduits on opposite sides of 
said path, means for simultaneously engaging said fluid delivery 
conduits ^vith respective ones of said hollow fluid supply members, 
and a source of fluid under pressure communicating vdth said fluid 
delivery conduits, whereby each fixture is revolved about the trun- 
nions as the part is purged by the fluid passing through said fluid 
supply members, 

2. A parts cleaner as claimed in claim 1 and wherein said 
means for simultaneously engaging said fluid delivery conduits with 
said hollow fluid supply members includes spaced cams extending 
along opposite sides of said path, and spring means resiliently 
urging said cams tov/ards engagerfleht with said fluid delivery con- 
duits. 
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3. A washer for washing autoniobile engine blocks coniprising 

a wash chamber, a rinse chamber, a . drying section, a continuous 
chain convej-or havijig a pair of spaced lirfc and cross-pin type 
chains extending through said charbers and said drying section, 
notor Deans continuously driving said chain conveyor, a plurality 
of parts-holding fixtures positioned at spaced intervals alon? 
said conveyor, said fixtures including a pair of trunnions oxtend- 
in-- out through and rotatably supported by pairs of liri:s of the 
tv*-o chains of the conveyor, neans positioned at spaced intervals 
alonf, the path of said conveyor arranged to rotate said ]:arts- 
;:olding fixtures as they are moved fon^ard by the conveyor, spray 
.^cts positioned along said path in said chan^bers arranged to spray 
cleaning liquid on said parts-holding fixtures, a blov;er arranged 
to blo;^ air across said parts-holding fixtures in said dr:n.n;; sta~ 
tion, a turntable positioned for receivir^g the blocks from the 
drying station, and second notor near^s for rotating said turntable 
in 90* incre-nents, 

4, /in engine block washer comprising a v/ash cha.'nber, a 

rinse chanber, a drying station, and a turntable for receiving the 

blocks froni the drying station, and motor means for rotating said 

turntable by 90*" increments, a continuous chain conve:/t)r extending 

« 

through said chambers and said drying station and past said turn- 
table, motor means continuously driving said chain conveyor, a 
nl'orality of parts-holding fiictures positioned at spaced intervals 
along said conveyor, each of said fixtures including means for sup- 
porting said engine blocks and clamping means actuated by the 
receipt of one of said blocks in the fixture to clarap the block 
in the fixture, means positioned along the path of said conveyor 

r: 
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arranged to rotate said parts-holding fixtures as they are r.oved 
fon/ard by the conveyor, spray jets positioned along said path in 
said chambers arranged to spray cleaning liquid on said parts- 
holding; fixtures, and a blouer arranged to blov; air across said 
parts-hold ir»g fixtures in said drjdng station. 

5. A parts washer conprisin?; a wash chamber and a dr:..'i.nf: 

section, a continuous chain convejt^r passing theretlirounh and 
including a pair of chains, motor means f or ^ continuously noving 
said conveyor, a plurality of parts holding fixtures positioned .it 
spaced intervals along said conveyor and each includinr a pair of 
trunnions for rotatably supporting the fixture, r.en:'.G positioned 
.along the path of the conveyor arrar^'i^ed to rotate the p:irts-hoidii\r; 
fixtures, at least one of the trunnions in each fixture beini: hollov/, 
holding neans on the fixture for holding a part therein in pre- 
detennined position, a jet nember on the fixture having an internal 
passage communicating with said movable hollow trunnion, a holiov; 
am in said i^sh chamber adjacent to the path of said conveyor ni\d 
corjnunicatirig vdth a source of fluid under pressure, and neans to 
cla^.p said hollow arm against the end of said hollov; trunnion v.r.ile 
said trunnion is moving and to feed fluid thereto under pressure 
for producing a fluid jet from said jet member, and said means to 
rotate the parts-holding fixtures being positioned along the por- 
tion of the path of the conveyor near said movable holla-/ arm, v;here- 
by said fixture rotates as it is continuously moving, as the fluid 
is fed from said arm through said hollovf trunnion to said jet 
mamber. 
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6. A parts \^asher as claimed in claim 5 vrfierein said sprocket 
chains are directed along an arcuate path and said holloi/ arm siidngs 
along an arc concentric therexdlth, said means to rotate the parts- 
holding fixtures being positioned along said arcuate path for rotat- 
ing the fixtures moving along said arcuate path. 

7, A parts washer comprising a wash chamber and a drying 
section, a continuous chain conveyor passing therethrough and includ- 
ing a pair of chains, motor means for moving said conveyor, a plurality 
of parts-holding fixtures positioned at spaced intervals along said 
conveyor and each including a pair of trunnions for rotatably support- 
ing the fixture, means positioned along the path of the conveyor 
arranged to rotate the parts-holding fixtures, at least one of the 
trunnions in each fixture being hollo\r, holding means on the fixture 
for holding a part therein in predetermined position, a jet member 

on the fixture having an internal passage communicating vrith said 
hollow trunnion, said chains being directed along an arcuate path, 
a hollow arm communicating with a source of fluid under pressure, 
said hollow arm svdnging along an arc concentric vdth said arcuate 
path, and means to clamp said hollov-/ arm against the end of said 
hollow trunnion and to feed fluid thereto under pressure for pro- 
ducing a fluid jet from said jet member, said" means to clamp said 
hollow arm being arcuate cam concentric v/ith said arcuate path. 

3, A parts avasher comprising a vash char*iber, a . rinse chamber, 

a drying section, a continuous chain conveyor having a pair of spaced 
linlc and cross-pin type chains extending through said chambers and 
said drying section, motor means continuously driving said chain 
conveyor, a plurality of parts-holding fixtures positioned at spaced 
intervals along said conveyor, said fixtures each including a • 
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pair of axially aligned trunnions extending out from opposite ends, 
each trunnion projecting through the centers of a pair of adjacent links 
of a respective one of the chains midway between and parallel with the 
pins at opposite ends of said pair of links, a sprocket wheel rigidly 
secured to each fixture and concentric with the trunnions, means posi- 
tioned along the path of said conveyor arranged to rotate said parts- 
holding fixtures as they are moved forward by the conveyor comprising a 
series of sprocket-actuating members positioned along thj path of said 
conveyor and arranged to engage the teeth of the sprocket, at least one 
of said trunnions being hollow, movable means along a portion of said 
conveyor path arranged to deliver cleaning fluid into the interior of 
said hollow trunnion, spray jets positioned along said path in said 
chambers arranged to spray cleaning liquid on said parts-holding fixtures, 
and a blov;cr arranged to blow air across said parts-holding fixtures in 
said drying section. 

9, A parts washer comprising a washing chamber and a dr;^'ing 

section, a conveyor passing therethrough, motor means for driving 
said conveyor, a plurality of parts-holding fixtures positioned at spaced 
intervals along the path of said conveyor, said parts-holding fixtures 
including outwardly extending trunnions rotatably supporting said fix- 
tures, a pair of spaced guide means for guiding each of said trunnions, 
means positioned along the path of the conveyor arranged to rotate the 
parts-holding fixtures as they are moved forward by the conveyor, spray 
jets positioned along said path, a first liquid supply manifold com- 
municating with said jets, a first pump stage conrauni eating with said 
manifold, at least one of said trunnions being hollow and means along a 
portion of said path arranged to deliver liquid under pressure to said 
hollow trunnion, a hollow jet member on the fixture communicating \ath 
said hollow trunnion and arranged to deliver the liquid to a part in the 
fixture, a second pump stage communicating with said manifold and arranged 
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lo de'ivor Uquid to said ^.o^ !ov/ triAniiion at su))GtantialI.. inc.casod iirossure. 

1.0, In a parts v/asher, a fixture Tor carr. ing parto to be washed 

conjjrisinti a frame, clainjinK r-cans arranged to clamp partr. to bo v/ashod 
in said frjjme, anri ti*\innions nocurcd to said frame for rotatab*y. 
supporting it, at Toast one oi' anid trunnions being liollov/ Hn.'I arranged 
to deliver cleaning "liquid to the part bein^i washed, means for moving 
said fixture alon^ an arcuate path and siihU"* taneously rotating said 
fixture about the axis o: caid trunnions, a liquid de^ ivory arm mounted 
for arcufite movement arcund the center oi* V\e arcuate puth of r>ai4 
fixtui-e, one end of sa;id ar:.i bein^- ;:iov£.bTc transve.-sely tovard un-.*. av;ay 
froi.i said hollow trunnion, and cam moans arranged to urge said arm 
f orv/ard into engagement w;i th said trunnion. 

11. A parts washer couprisin^; means defining a pjirto receiving 
pordtion and moans defining a partr> deUvery per,' tion and a continuous 
chain conveyoi* extending .vetv/een navi positions, a plurality of parts- 
holdin^j fixtures positioned at spaced intervals alon;; said conveyor, 

said conveyor including an endless chain o;ctendin{^ between said positions, 
a conduit extending a substantial portion of the distance between said 
positions, a traci: for said ciiain :;ccured to said conduit anr.i supported 
thereby, moans for guiding said chain along said track, and a plurality 
of fluid sp.ray nozzles coupled to Si)aced points alon?-; said coiduit and 
directed toward the path of said fixtures. 

12. A parts washer comprising means d«finljig a parts receiving 
pottition and means defining parts delivery position and a continuous 
chain conveyor extending between said positions, said conveying includ- 
ing an endless cliain extending between said positions, a plurality of 
parts-holding fixtures positioned at spaced intervals along said c:ain, 
a flui-I conduit extending a substantial portion of the distance between 
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said positions, a track secured to said conduit and extending along the. 
length of said conduit, said chain straddling said track, a euide.extcndin/5 
along the length of said conduit and holding said chain in position on 
said track, and a plurality of fluid spray nozzles coupled to spjiced points 
along said conduit and directed to\<ard said parts-holding fixtures. 

13. A parts washer as claimed in claim 12 and wherein said conduit 

is rectangular in cross section and said track is upstanding frora the 
flat top surface of said conduit, and guide is L-shaped in cross section 
secured to said conduit with one flange projecting generally over said 
track. 

lU. Parts washing apparatus adapted for washing a plurality of parts 

each having openings therein communicating through the part f roift- one side 
to the other comprising means defining a v/ash chamber, continuously moving 
conveyor mechanism including a plurality of parts-holding fixtures for 
moving parts into said wash chamber and out of said wash chamber, each of 
said fixtures moving along a predetermined path through said chamber for 
carrying a part to be washed and each fixture bang revolvably mounted on a 
pair of hollow trunnions, clamping means arranged to clamp a par'w to be 
washed in said fixture in a predetermined region therein, said fixture in- 
cluding a pair of hollow jet supply members communicating with said hollow 
trunnions and ainied at opposite sides of said predetermined region in align- 
ment with thD openings in the opposite sides of the part, whereby to direct 
fluid into the openings in said part from opposite sides, fluid conduit 
means in said chamber on opposite sii es of said fl xture, a source of high 
pressure fluid communicating with said fluid conduit means, movable disen- 
gageable coupling mcana arranged to couple said conduit means to respective 
ones of said hollow trunnions for conveying fluid to said jet supply members; 
and means to revolve each fixtui*e x^dlo said disengageable coupling means is 
in engagement with the respective hollow trunnions, whereby each part is purged 
by the jet supply members as it is revolved. 
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15. Parts v^-ashinc apparatus adapted for washing a plurality of parts 
each having openings therein coinnunicatine throufji the part from one side 
to the other comprising means defining a wash chamber, mechanism for moving 
parts into said wash chamber and out of said wash chamber, a fixture in said 
chamber for cariying a part to be wa8hed,^clampin6 means arranged to clamp a 
part to be washed in said fixture in a predetemined region therein, said 
fixture including a pair of hollow jet supply members aimed at opposite 
sides of said predetennined region in alignment with the openings in the 
opposite sides of the part, whereby to direct fluid into the openings in 
said part from opposite sides, fluid conduit means in said chan.ber on 
opposite sides of said fixture, a source of high pressure fluid oorr.unicat- 
ing with said fluid conduit means, disengageable coupling means arranged 

to couple said conduit means to respective ones of said jet supply members 

for conveying fluid thereto, and control mechanism connected to said 
disengageable coupling means and responsive to motion of said fixture in 

said chamber for engaging and disengaging said coupling maans fron-. said 

jet supply members. 

16. Apparatus, as claimed in claim 8 wherein said parts washer is 
adapted for the cleaning of parts having at least one internal cavity 
coimnunicatins v.dth at least one external opening and wherein said fixture 
inaudes a hollow jet member in alignment with said external opening and 
connected to said hollow trunnion and arranged to deliver cleaning fluid 
to said internal cavity. 
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